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(54) Abstract Title 

Power saving in a peripheral device 

(57) A communications system comprises a PDA 1 and a Bluetooth (RTM) peripheral device 3. The Bluetooth 
peripheral device 3 has an antenna 5 attached thereto and is connected to the PDA 1 by means of a data 
channel 7. The Bluetooth peripheral device 3 enables the PDA 1 to communicate with remote data networks 
using the Bluetooth wireless protocol. The system is configured to operate according to an algorithm that 
enables the Bluetooth peripheral device 3 to enter an ultra-low power mode in which clock devices associated 
with data transfer (or receiving means) can be disabled when no data, or less than a predetermined amount of 
data is required to be transmitted. Data loss is prevented through the use of a hardware handshake 
mechanism which stop the PDA 1 from sending data whilst the Bluetooth peripheral device 3 is in the low 
power mode. Latency in the PDA 1 responding to a change in handshake signals is catered for. 
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At least one drawinc originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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being at, or below, the predetermined amount; and (iv) re-enabling the receiving means 
of the peripheral device when data is able to be transferred to the peripheral device. 

Thus, the method enables a reduced power consumption by means of disabling the 
5 reception of data by the peripheral device if no data is to be transmitted over the data 
channel, effectively putting the peripheral in a low-power mode. This can be done by 
disabling the clock signals within the peripheral device until such time when data is 
ready to be transmitted over the data channel. 

10 The method may further comprise sending a command signal from the peripheral 
device to the host communications device when the amount of transferred data is at, or 
below, the predetermined amount, the host communications device being configured to 
stop sending further data in response to receiving the command signal. 

15 The data channel may include a communications bus and a handshake line, the 
handshake line being used to transmit the command signal from the peripheral device to 
* the host communications device, and the communications bus being used to send data 
from the host communications device to the peripheral device. The data channel may 
use a combined communications bus which includes a handshake line as part of its 

20 configuration. 

In the preferred embodiment, in an initial state, step (ii) is not performed until after a 
first predetermined time delay. Also, when it is determined that the amount of data 
being transferred is at, or below, the predetermined amount, step (ii) is repeated after a 
25 second predetermined time delay, step (iii) being performed only if the amount of data 
being transferred remains at or below the predetermined amount. Following step (iii), 
the receiving means of the peripheral device may remain disabled for a third 
predetermined time period, step (iv) being performed only after the third predetermined 
time period has completed. 

30 

Preferably, the predetermined amount of data being transferred is zero. 



i 



4 

The control means can be further arranged to send a command signal to the host 
communications device when the amount of transferred data is at, or below, the 
predetermined threshold thereby to prevent further data being sent from the host 
communications device. 

5 

The peripheral device can further comprise a communications bus and a handshake line 
which are connected to the data channel, the control means being arranged to (i) 
transmit the command signal over the handshake line to the data channel, and (ii) 
receive data over the communications bus: 

10 

The control means can be arranged such that, in an initial state, it does not determine 
whether the amount of data being transferred is at, or below, the predetermined amount 
until after a first predetermined time delay. The control means may arranged such that, 
when it is determined that the amount of data being transferred is at, or below, the 

15 predetermined amount, the control means repeats this determination operation once 
again after a second predetermined time delay, the control means being arranged to 
perform the disabling operation only if the amount of data being transferred remains at 
or below the predetermined amount after the second predetermined time delay. The 
control means can be arranged to keep the receiving means disabled for a third 

20 predetermined time delay, and to re-enable the receiving means only after the third 
predetermined time period has completed. 

Preferably, the control means is arranged such that the predetermined amount of data at 
which the receiving means is disabled is set to zero. 

25 

The invention will now be described, by way of example, with reference to the 
accompanying drawings, in which: 

Figure 1 is a block diagram of a communications system including a host 
30 communications device and a Bluetooth peripheral device; 



First, second and third configuration registers 15, 17, 19 are connected to the power 
save state machine 9. These configuration registers 15, 17, 19 contain respective first, 
second and third predetermined data values, the purpose of which will be discovered 
5 below. 

The power save state machine 9 is configured to apply a signal to the handshake line 10 
so as to indicate to the PDA 1 that data should or should not be sent to the Bluetooth 
peripheral device 3 over the data communications bus 8. The handshake line 10 is 
10 asserted to indicate that the Bluetooth peripheral device 3 can receive data, and 
de-asserted to indicate that the Bluetooth peripheral device should not receive data. 
Latency is allowed when the de-asserted signal is applied to account for certain registers 
of the PDA 1 (e.g. first-in first-out (FIFO) registers) which empty data from their 
'stack' for a predetermined time period. 

15 

The power save state machine 9 operates according to a predetermined algorithm which 
will now be described in detail with reference to the flow chart of Figure 3. It will be 
appreciated that the algorithm can readily be realised in a computer program which can 
be downloaded to a peripheral communications device, such as the Bluetooth device 3 
20 described in this embodiment. 

Referring now to Figure 3, in an initial state 23, the power save state machine 9 loads 
the first predetermined data value into the timer 13 via input line 14. The handshake 
line 10 is asserted to indicate that data can be sent from the PDA 1 over the data 

25 communications bus 8. The clock is also enabled by means of applying a high 'clock 
enable' signal to the AND gate 21. The resultant clock signal is applied to the receiver 
state machine 11. The first predetermined data value stored in the timer 13 decrements 
when the handshake line 10 is asserted. The time taken for the timer 13 to reach zero is 
appropriately set to equal the maximum amount of time taken for the PDA 1 to start 

30 transmitting available data after the handshake line 10 is asserted. Accordingly, any 
inherent time lag in the system is accounted for. Thus, in the next step 25, the timer 13 
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in transferring data from the PDA 1 to the Bluetooth peripheral device. In this step, the 
Bluetooth peripheral device 3 enters a low power mode since the clock signal is 
disabled and no data is received. Once the timer reaches zero, in step 37, the algorithm 
returns to the initial state 23 and the process .repeats as before. 

The method and system described above enables the Bluetooth peripheral device 3 to 
effectively enter an ultra-low power mode in which clock devices associated with data 
transfer can be disabled when no data is required to be transmitted. Data loss is 
prevented through the use of a hardware handshake mechanism which stop the ho$t 
computer from sending data whilst the peripheral is in the low power mode. Latency in 
the PDA 1 responding to a change in handshake signals is catered for. 

As already mentioned, the algorithm of. Figure 3 can be realised in a hardware state 
machine or in a software program. Indeed, a combination of hardware and software 
could be used. Whilst , a communications system using the RS232 protocol has been 
described, the method finds equal application in other serial and parallel data transfer 
protocols. 
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6. A method according to any preceding claim, wherein following step (iii) the 
receiving means of the peripheral device remains disabled for a third predetermined 
time period, step (iv) being performed only after the third predetermined time period 
has completed. 

7. A method according to any • preceding claim, wherein the predetermined 
amount of data being transferred is zero data. 

8. A method according to any preceding claim,; wherein the peripheral device 
receives data using the RS232 protocol. 

i, 

9. A computer program stored on a computer usable medium and comprising 
computer readable instructions for causing a processing means to execute the steps of 
the method according to any preceding claim. 

10. A peripheral device for receiving data from a host communications device over 
a data channel, the peripheral device comprising: receiving means for processing 
received data; and control means arranged to (i) monitor the amount of data being 
received from the host communications device, (ii) determine when the amount of data 
being transferred is at, or below, a predetermined amount, (iii) disable the receiving 
means in response to the amount of received data being at, or below, the predetermined 
amount; and (iv) re-enable the receiving means when data is able to be transferred to 
the peripheral device. 

11. A peripheral device according to claim 10, wherein the control means is further 
arranged to send a command signal to the host communications device when the 
amount of transferred data is at, or below, the predetermined threshold thereby to 
prevent further data being sent from the host communications device. 

12. A peripheral device according to claim 11, further comprising a 
communications bus and a handshake line which are connected to the data channel, the 
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